The waters around the northern tip of the Antarctic Peninsula show complex patterns of water circulation due to mixing of diverse water masses. Physicochemical properties of the different water types should affect the distribution, biomass and species composition of the phytoplankton assemblages. We examined these features in the marginal ice zone (MIZ) of the northwestern Weddell Sea. Areas with the higher biomass were located in the Weddell Sea MIZ where the surface waters were relatively stable due to the sea-ice melting. In these waters, the colonial stage of Phaeocystis antarctica and micro-sized chain-forming diatoms accounted for 70% of the total phytoplankton carbon. Waters in the Bransfield Strait region, in contrast, were characterized by a dominance of nanoflagellates, which accounted for 80% of the total phytoplankton carbon. Our observations support the hypothesis that the species composition of phytoplankton communities is a function of the different water mass, reflecting the physical conditions of the upper water column, particularly its stability.
The Weddell Sea marginal ice zone (MIZ) is a region of high phytoplankton biomass and productivity (Garrison et al., 1987 (Garrison et al., , 1993 Fryxell and Kendrick, 1988; Smith and Nelson, 1990; Cota et al., 1992; Kang and Fryxell, 1993; Park et al., 1999) . In contrast, open waters of the Bransfield Strait region, well away from the melting of sea ice, are characterized by low phytoplankton biomass and primary production due to weak vertical stratification and deep vertical mixing which limits available irradiance [e.g. (Holm-Hansen and Mitchell, 1991; Lancelot et al., 1993; ].
We have tried to examine the water mass structure to test the hypothesis that the distribution of phytoplankton at the species level varies primarily with different water masses. The physical structure of the surveyed area can be linked to biological and chemical variables and aid biophysical interpretation (Pollard et al., 1995) . An essential prerequisite for phytoplankton bloom development is vertical stratification to confine phytoplankton to the euphotic zone [e.g. (Sverdrup, 1953; Mitchell and HolmHansen, 1991) ]. Thus, the blooms have been observed in the MIZ where a shallow layer of relatively fresh water from melting ice stabilizes the surface layer . Such mesoscale blooms have a significant impact on the annual productivity, trophic dynamics and biogeochemical cycles of the entire Southern Ocean (Arrigo et al., 1998) .
The MIZ of the northwestern Weddell Sea and the eastern Bransfield Strait region was chosen as our study area. It includes the coastal shelf, the continental shelf break, island shelves, and deep waters of the Bransfield Strait, Drake Passage and Weddell Sea. It is characterized by complex physical circulation and the presence of several different water masses and frontal structures (Capella et al., 1992; Hofmann et al., 1996) . The study area is one of the few areas in the Southern Ocean where the open ocean, seasonal sea ice and permanent pack ice occur close to each other, reflecting the complex patterns of water circulation and the annual cycle of sea-ice formation and ablation (Capella et al., 1992; Hofmann et al., 1996; Hewitt, 1997) . Preliminary studies of the phytoplankton in the study area showed that the initiation, continuation and demise of blooms are controlled largely by the physical water column properties (Park et al., 1999) .
The objectives of this study were: (i) to measure the size and biomass distribution of key phytoplankton species;
(ii) to evaluate phytoplankton species composition and biomass across the ice-edge zones and open waters both horizontally and vertically; (iii) to determine the magnitude and extent of the MIZ phytoplankton bloom; and (iv) to understand the dynamics of the phytoplankton bloom in the MIZ.
M E T H O D Sample collection
Phytoplankton assemblages in the northwestern Weddell Sea and the eastern Bransfield Strait region were sampled from 4 to 14 January 1995 aboard RV 'Yuzhmorgeologiya'. Data were acquired at 38 stations along the north-south transects extending from the Weddell Sea to Drake Passage (Figure 1 ). The transects lie from the coastal shelf to the deep waters of Drake Passage, crossing the continental shelf break and slope, basin and island shelves. The northern portion of the study area was located in the deep waters (>3000 m) of Drake Passage. The southern portion of the study area was located in the Weddell Sea MIZ.
Salinity and temperature were measured with a Mark V CTD profiler (General Oceanics, Inc.) . Water samples were obtained with a CTD/rosette unit at seven discrete depths (0, 10, 20, 30, 50, 75 and 100 m) in 5 l PVC Niskin bottles. Aliquots of 125 ml were preserved with glutaraldehyde (final concentration 1%). Phytoplankton samples were also collected in nets (20 µm mesh) and preserved with glutaraldehyde (final concentration 2%); these samples were for the analysis of rare species.
Sample volumes of 50-100 ml were filtered through Gelman GN-6 Metricel filters (0.45 µm pore size, 25 mm diameter). The filters were mounted on microscope slides with water-soluble embedding medium [2-hydroxypropyl methacrylate (HPMA)] on board RV 'Yuzhmorgeologiya' (Crumpton, 1987) . The slides were used to estimate cell concentration and biomass. The HPMA mounting technique was first described by Crumpton (Crumpton, 1987) JOURNAL OF PLANKTON RESEARCH VOLUME  NUMBER  PAGES -   Fig. 1 . Location of the sampling area and the major water masses. The main directions of surface water movement are shown by the arrows [after ]. Station locations during the 1995 KARP cruise, which were occupied from 4 to 14 January 1995. and has been used for quantitative analysis of the Antarctic phytoplankton (Kang and Fryxell, 1991, 1992; Kang et al., 1993a Kang et al., ,b, 1995 Bidigare et al., 1996) .
Cell count, biovolume and biomass of phytoplankton
The HPMA slides were examined within 1 year of collection using light microscopy (LM) and epifluorescence microscopy (EFM). Most of the pico-(cells <2 µm) and nanophytoplankton (cells 2-20 µm) were enumerated using EFM with blue light excitation using a Zeiss Axiophot microscope equipped for epifluorescence (Zeiss filter set 48 77 09, reflector 510 nm, excitation 450-490 nm, barrier filter at 520 nm, 50 W mercury light source). Microphytoplankton (cells >20 µm) were enumerated using LM. Magnification was chosen according to cell size: ϫ1000 for cells <20 µm, ϫ400 for cells ranging between 20 and 60 µm, and ϫ100 or ϫ200 for larger cells. Cells were counted in random fields until 300-500 had been observed in total.
Conversions from cell counts to cell concentrations were carried out as described previously by Kang and Fryxell (Kang and Fryxell, 1991) and Kang et al. (Kang et al., 1993a) . Cell dimensions of dominating phytoplankton species were measured to the nearest 1 µm for subsequent estimations of biovolume using appropriate geometrical shapes (Table I ). The carbon (C) biomass was estimated from the cell biovolume with the modified Strathmann equations [equations (7) and (8) in Smayda (Smayda, 1978) ]. For autotrophic flagellates, the relationship log 10 C (pg) = 0.94 log 10 [cell volume (µm 3 )] -0.60 was used, and for diatoms, log 10 C (pg) = 0.76 log 10 [cell volume (µm 3 )] -0.352.
Inorganic nutrients
For analysis of nitrate and silicate, 200 ml of seawater sample were filtered through Whatman GF/F glass fiber filters, and the filtrates were stored frozen in acid-cleaned polyethylene bottles at -45°C. The samples were kept frozen with dry ice during transport to the Korea Ocean Research and Development Institute (KORDI). The nutrient concentrations were determined with a Technicon Autoanalyser II by the method described in Grasshoff et al. (Grasshoff et al., 1983) .
Chlorophyll a analysis
Discrete water samples for the determination of chlorophyll a (Chl a) were filtered onto Whatman GF/F glass fiber filters. Concentrations of Chl a were determined on a Model 10-005R Turner Designs fluorometer, after 24 h extraction in 90% acetone at 4°C without grinding (Parsons et al., 1984) .
Autotrophic C to Chl a ratio (C:Chl a)
Carbon to chlorophyll a ratios for the phytoplankton community were obtained by dividing total autotrophic C estimated from the microscope data by the Chl a concentrations (mean concentrations of C:Chl a).
Statistical analysis
The computer programs KaleidaGraph and SYSTAT for Macintosh were used for the statistical treatment of the C biomass and environmental data, correlation and cluster analyses. Statistical analysis yielded Pearson's correlation coefficient (r), which is the linear association between physicochemical variables and phytoplankton species that are normally distributed. The spatial arrangement of phytoplankton communities was examined by applying a cluster analysis of the phytoplankton C data with the Euclidean distance as similarity index. To normalize distributions and eliminate zero values, the C biomass values were transformed using the log factor: log 10 (x + 1).
Carbon biomass values of dominant phytoplankton species integrated in the upper 100 m (mg C m -2 ) were used as variables, and stations were grouped by an average-linkage clustering method. We reduced the number of variables by selecting the dominant phytoplankton species in order to facilitate the interpretation of results and avoid the problem of including rare species, as discussed by Gould (Gould, 1987) .
R E S U LT S

Sea-ice effect on hydrography
The bottom depths from the Bransfield Strait onto the continental shelf of the northeastern fringe of the Antarctic Peninsula exceed 1500 m in the basins of Bransfield Strait and shoal to <500 m at the southern stations in the Weddell Sea (Figure 1 ). The southern portion of the study region is typically covered with multi-year pack ice throughout the year, whereas the Bransfield Strait portion is ice free in summer (approximately December-April) and partially to completely ice covered for the remainder of the year (Zwally et al., 1983; Stammerjohn and Smith, 1996; Hewitt, 1997) . The oceanographic characteristics of the waters around the study area are partly due to (i) the confluence of different waters from the Bellingshausen Sea, Bransfield Strait and Weddell Sea, each of which is different in regard to temperature, nutrient content and salinity, and (ii) variable seasonal ice cover, which introduces variable amounts of fresh water into the water column.
During the austral summer cruise in the northwestern Weddell Sea MIZ, the sea-ice melting created density ( t ) gradients that promote water column stability and 

Fig. 2. (A-E)
Areal and temporal extent of sea-ice cover near the sampling area from 27 October 1994 to 23 February 1995. The sea-ice cover images were produced by the US Navy-NOAA Joint Ice Center (JIC). The southern portion of the study region is typically covered with pack ice throughout the year, whereas the Bransfield Strait portion is ice free from early summer (approximately 24 November). The fraction of ice coverage is in tenths, i.e. 3-5 is equivalent to 30-50%.
subsequent phytoplankton growth. Satellite data indicate that the seasonal sea-ice cover started to melt back from the study area in late November 1994, and monthly time series show that melting progressed rapidly ( Figure  2A -E). The northern part of the study area was <10% ice covered by 24 November 1994 over the study area in the Weddell Sea, and melting of the pack ice was pretty much complete by late February. Thus, the Bransfield Strait region, which was ice free longer than the Weddell Sea zone, had more time for upper waters to warm (Figure 2A -E).
Horizontal and vertical gradients
Hydrographic observations in the MIZ stations support previous models of meltwater-induced stratification of the water column Nelson, 1986, 1990 Temperature varied from freezing (about -1.83°C) near the ice edge to warmer than -0.5°C toward the north of the study region ( Figure 3A) . The upper mixed layer comprises the Weddell surface water layer, which varies seasonally in its temperature and salinity characteristics. The underlying cold core is the Weddell winter water, a remnant from the preceding winter's cold convective layer ( Figure 3B and C). Surface salinity was between 33.6 and 34.4 p.s.u., with the lower values (<33.8 p.s.u.) at the southern end (Weddell Sea MIZ) and northern end (lower salinity Bellingshausen water) ( Figure 3D ). A sharp halocline and pycnocline underlay the upper mixed layer, with salinity increasing to ~34.4 p.s.u. at ~50 m, which then increased gradually with depth ( Figure 3E and F).
Inorganic nutrients and Chl a concentrations
Surface nitrate and silicate concentrations were low in the well-stratified waters adjacent to the ice edge and were high in Bransfield Strait ( Figure 4A-F) . The nutrient concentrations were inversely related to phytoplankton biomass ( Figure 5A and B). A significant depletion of nitrate and silicate concentrations between Stations 22 and 31 along transect #2 coincided with the lens of lowsalinity surface water. Nitrate and silicate along transect #1 were also significantly low near the ice edge ( Figure 4B and E). Typical Chl a concentrations in the stratified waters adjacent to the ice edge were >5 mg m -3 and reached as much as 13 mg m -3 in surface water samples in the MIZ ( Figure 4G-I) , illustrating the well-known relationship between surface water stratification and primary production (Sakshaug and Holm-Hansen, 1984; Garrison et al., 1986; Smith and Nelson, 1986; Park et al., 1999) . The vertical distribution of phytoplankton was closely related to hydrography, and was consistent with the nutrient distribution ( Figures 3A-I and 4A-F) .
Mesoscale distribution patterns of the phytoplankton standing crops and the dominant phytoplankton species
Phytoplankton comprised 65 species and groups of diatoms, and 10 species and groups of autotrophic flagellates (Table I ). There was discernible spatial variation in the distribution of phytoplankton species and groups between open waters and the MIZ (Figures  6 and 7) . Phytoplankton standing crops (abundance and C biomass) were highest in the MIZ of the Weddell Sea ( Figure 6A-P) . The distribution pattern of the abundance, C biomass and Chl a resembles the vertical and horizontal structure of the density field, and the peaks of the standing crops (>1.4 ϫ 10 7 cells l -1 , >450 mg C m -3 and >10 mg Chl a m -3 , respectively) were usually (A and B) between surface microalgal biomass and nitrate and silicate, (C-E) between surface microalgal biomass and surface temperature, salinity and t , and (F-H) between surface microalgal biomass and temperature, salinity and t gradients.
found above the pycnocline in stratified waters in the MIZ.
Integrated phytoplankton cell abundance (PPA) and C biomass (PPC) (m -2 for the upper 100 m; Table II) ranged from 0.2 ϫ 10 12 to 1.01 ϫ 10 12 cells m -2 (average 0.5 ϫ 10 12 cells m -2 ) and from 3.5 to 26 g C m -2 (average 9.6 g C m -2 ), respectively. However, of the 70 phytoplankton species found, five accounted for 87% of the total PPA and 57% of the total PPC (Table II) . Averaged over the entire study area, the motile stage of Phaeocystis antarctica was the most abundant in terms of cells (~31% of the total PPA), yet made up only 6% of the total PPC (Table II) . Larger celled (>20 µm) diatom species such as Proboscia truncata constituted <0.01% of the total PPA, but accounted for 11% of the total PPC.
Total PPC ranged from 3.5 to 26 g C m -2 (mean 9.6 ± 5.3 g C m -2 ). In transects #1 and #2, the total PPC was concentrated in the upper 40 m and near the ice edge ( Figure 6C and D) . The largest phytoplankton biomass was 536 mg C m -3 at the surface and 26 g C m -2 in the upper 100 m of Station 45 ( Figure 6C ). Generally, nanophytoplankton were most abundant, including 

auto, autotrophic phytoplankton; dtm, diatoms; flg, phytoflagellates; pico, picoplankton (<2 µm); nano, nanoplankton (2-20 µm); micro, microplankton (>20 µm).
P. antarctica, undetermined flagellates (4-5 µm), Fragilariopsis 'nana' (<20 µm) and Cryptomonas sp., while the most important phytoplankton in terms of C biomass were micro-sized (>20 µm) species and groups such as P. antarctica in colonial stage, P. truncata Karsten, Thalassiosira spp., Fragilariopsis spp. and naked Gymnodinium spp. (Table II) .
Diatoms
A total of 61 taxa of diatoms were identified (Table I) , some as resting spores. Most taxa were most frequent in the Weddell Sea MIZ, whereas some occurred more commonly in open waters of the Bransfield Strait or in both environments (Figure 7) . 
Autotrophic nanoflagellates
Flagellates contributed 87% to autotroph cell number (0.2-0.9 ϫ 10 12 cells m -2 ) and 54% to autotroph biomass (1.6-11 g C m -2 ) in the upper 100 m (Table II) . Overall, the colonial and flagellated stages of P. antarctica dominated the phytoplankton biomass (27% of the total biomass) at the chlorophyll maximum of the water column. Figure 7A-L) . Naked dinoflagellates (mainly Gymnodinium spp.), which was the second most important flagellate group ( Figure 7E and F), contributed 16% to autotroph biomass. Autotrophic dinoflagellates comprised the size classes 5-20 and >20 µm. About 30% of the total autotrophic flagellate biomass, when viewed using EFM, comprised the autotrophic dinoflagellates. This group was severely underrepresented in the LM counts of previous studies [e.g. (Kang and Fryxell, 1993] .
Phaeocystis antarctica
Phaeocystis antarctica (colonial and motile stages) was the most abundant species and important C contributor in the MIZ, accounting for 52% of total PPA and 27% of total PPC, respectively, which is comparable with the average biomass of P. antarctica from four seasonal cruises in the iceedge zones reported earlier [ (Kang, 1992) ; Table II ]. The colonial stage of P. antarctica showed a peak in abundance in the MIZ (>1.0 ϫ 10 7 cells l -1 ) ( Figure 7Q-R) . The biomass of the colonial P. antarctica cells differed between the MIZ and the open waters; furthermore, P. antarctica showed a different distribution pattern depending on their life stages, as Kang and Kang (Kang and Kang, 1998) hypothesized. The colonial P. antarctica cells attained higher mean integrated biomass near the ice-edge stations, accounting for 3.6 g C m -2 (~30% of total PPC), whereas the motile P. antarctica dominated in the Bransfield Strait region, accounting for 0.6 g C m -2 (~9% of total PPC) ( Figure 7I and J).
C/Chl a ratio
The distribution of PPC showed a similar pattern to that of Chl a concentration (Figures 4H and I and 6C and D) . A good agreement was observed between PPC from microscopically enumerated counts and pigment concentration, showing a significant relationship (r 2 = 0.8, P < 0.001) (Figure 8 ). The average phytoplankton C:Chl a ratio in 37 stations was 53, ranging from 22 (Station 44) in the MIZ to 107 (Station 2) in the Bransfield Strait (Table II) .
D I S C U S S I O N
The hydrography indicates substantial differences between the open waters in the Bransfield Strait and the MIZ in the Weddell Sea. In the Bransfield area, mixedlayer depths varied from 60 to 100 m (Figure 3 ). In contrast, in the MIZ where the sea ice was retreating southwards, there was net melting, causing a uniform upper water column and a pycnocline depth between 20 and 40 m (Figures 2 and 3) . The phytoplankton species composition and abundance between the two regions also showed differences (Figures 6 and 7) . Nanophytoplankton such as Cryptomonas sp., N. lecointei, Thalassiosira spp. (<20 µm; mostly T. gracilis), naked Gymnodinium spp., Pyramimonas spp., Fragilariopsis 'nana' (<20 µm; mostly F. pseudonana), Phaeocystis in motile stage, and siliceous cysts were more abundant in the open waters of the Bransfield Strait region (Figure 7A-L) . Schloss and Estrada (Schloss and Estrada, 1994) , and Villafañe et al. (Villafañe et al., 1995) (Figure 7M -X). These differences between the two regions could have resulted from different physicochemical conditions, such as depth of mixed layer, temperature, light limitation, micronutrient availability and biological removal processes that were degrading the phytoplankton increase with time and intensified grazing pressure and sinking.
S.-H. KANG ET AL. ANTARCTIC PHYTOPLANKTON ASSEMBLAGES IN MIZ OF NW WEDDELL SEA
The most important physical, chemical and biological factors controlling phytoplankton blooms in the Southern Ocean are the vertical stability of the water column Bianchi et al., 1992; Veth et al., 1992; Lancelot et al., 1993) , availability of trace metals [particularly iron (Martin et al., 1990) ] and grazing by macrozooplankton, krill Huntley et al., 1991) and protozoa (Hewes et al., 1990) . Stability induced by meltwater seems to be the most important factor in our study area, as seen in the spatial coherence of the density field and elevated phytoplankton biomass (Figures 3 and 6) . Moreover, we cannot completely exclude the possible roles of trace elements (particularly iron) and low grazing pressure (Smetacek and Passow, 1990; Sakshaug et al., 1991) for the phytoplankton bloom adjacent to the northern end of the Antarctic Peninsula.
A cluster analysis was carried out in order to examine the relationships among the stations and their hydrographic regimes. Stations were treated as cases and the variables were the integrated PPC (mg C m -2 ) of the most dominant species showing in Figure 7 . The cluster analysis divided the study area into two major groups: stations (Cluster I) located in waters in the MIZ (22) (23) (24) (25) (26) (27) (28) (29) (30) (31) (32) and stations (Cluster II) located in the eastern Bransfield Strait (Stations 1-5, 7-14, 34-35 and 39) (Figure 9 ).
The highest PPC was found in the stations of Cluster I (mean = 11.8 ± 6.1 g C m -2 ) and the mean total PPC was 1.7 times higher than that of the stations in Cluster II (Table III) . Relatively high primary productivity and phytoplankton biomass have been observed in the MIZ of the northwestern Weddell Sea by Park et al. (Park et al., 1999) . They reported that the mean primary productivity in the MIZ (corresponding to Stations 22-31 in transect #2 and Station 44) was 3.7 times greater than that in open waters of the Bransfield region (Stations 32 and 33), suggesting that the MIZ was a major productive site, as reported by several previous studies in the Ross and Weddell Seas (Wilson et al., 1986; Smith and Nelson, 1990) . The mean productivity (2.1 g C m -2 day -1 ) for the MIZ bloom during this study is an order of magnitude higher than means reported for the ice-edge bloom in the Ross and Weddell Seas during the growth season (Park et al., 1999) . The MIZ may make a significant contribution to the Southern Ocean productivity during summer.
Correlation statistics for the relationship between the physical factors and the phytoplankton populations indicate that in the MIZ stations microphytoplankton were significantly correlated with salinity and t gradients (P < 0.05), but nanophytoplankton were not (Table IV) . Surface waters in the Cluster I region are characterized by a strong vertical stratification caused by melting of sea ice. Cluster II stations, in contrast, are characterized by monotonous temperature decrease and salinity increase from the surface to the bottom (Figure 10) , and the temperature in the upper 100 m was relatively high (-1.05 to 1.32°C), as was salinity (33.79-34.43 p.s.u.) . Thus, the gradients in temperature, salinity and density were smaller than in the Cluster I stations, resulting in a vertically less stratified upper water column compared to the MIZ waters.
The two north-south transects (T1 and T2) are characterized by a frontal system (the Weddell-Bransfield Confluence) separating the eastward-flowing waters of the Bransfield Current from the northern branch of the northwestern Weddell Sea. The zone of well-stratified surface water was restricted to a belt ~100-180 km wide along the ice margin. Surface salinity distribution shows that the well-stratified surface waters were apparently JOURNAL OF PLANKTON RESEARCH VOLUME  NUMBER  PAGES -   
auto, autotrophic phytoplankton; dtm, diatoms; flg, phytoflagellates; pico, picoplankton (<2 µm); nano, nanoplankton (2-20 µm); micro, microplankton (>20 µm). Numbers in parentheses show the percentage of total PPA and total PPA.
flowing out of waters from the northwestern Weddell Sea surface water. During January, low-salinity waters (<34.0 p.s.u.) in the Weddell Sea met high-salinity waters in a front along the northeastern extension of the Antarctic Peninsula. Sea surface temperature varied only from -1.04 to +1.32ºC, the density ( t ) distribution along each transect was largely a function of the salinity. Low-density (<27.2) surface waters were well developed offshore (eastern transects) from the Antarctic Peninsula within the MIZ. Near the MIZ, the water column was more stratified with distinct pycnoclines between 20 and 40 m depth ( t gradients >0.6 with mean of 0.37 ± 0.19) between JOURNAL OF PLANKTON RESEARCH VOLUME  NUMBER  PAGES -  Open-water stations (Cluster II) 

- - - - - - - - - - - - - - - TempGr 0.83 1.00 - - - - - - - - - - - - - - Sal 1.00 - - - - - - - - - - - - - SalGr -1.00 1.00 - - - - - - - - - - - - Den 1.00 -1.00 1.00 - - - - - - - - - - - DenGr -0.99 0.99 -1.00 1.00 - - - - - - - - - - NO 3 -0.50 -0.51 1.00 - - - - - - - - -Temp 1.00 - - - - - - - - - - - - - - - TempGr 0.55 1.00 - - - - - - - - - - - - - -
C O N C LU S I O N S
Phytoplankton communities in the study area were diverse in species, and comprised a wide range of cell sizes. Phytoplankton assemblages showed a marked contrast between the northwestern Weddell Sea MIZ and open water of the eastern Bransfield Strait. Waters in the Bransfield Strait were characterized by a dominance of nanoflagellates such as Cryptomonas sp., Phaeocystis antarctica in motile stage, Pyramimonas spp. and naked Gymnodinium spp. (<20 µm), accounting for 80% of the total phytoplankton C. In the Weddell Sea MIZ, however, colonial stage of P. antarctica and micro-sized chain-forming diatoms such as Chaetoceros spp., Thalassiosira spp., Pseudo-nitzschia spp. and Fragilariopsis spp. accounted for 70% of the total phytoplankton C. These data should be useful as a baseline for the northwestern Weddell Sea region. Cluster analysis using the integrated PPC (mg C m -2 ) of the most dominant phytoplankton species and groups of related species enumerated from discrete water samples from the ice-edge zone not only separated them based on depth (above the pycnocline versus below the pycnocline in the most productive area), but also separated them based on location in the ice-edge zone (ice-related waters versus open waters in the Bransfield Strait) in this dynamic season. Regional differences in the structure of phytoplankton assemblages, whether a flagellate-dominated (Cluster II) crop or a diatom-dominated crop (Cluster I), appear to reflect the differences in water mass properties, such as time scale of mixing stratification and duration of a shallow mixed layer. Antarctic phytoplankton species dominant under certain environmental conditions could be extended to a 'marker' that distinguishes water bodies among varying hydrographic regimes.
